Wolbachia pipientis is an intracellular bacterium that is transmitted vertically in egg cytoplasm (Rousset & Raymond 1991) . It is found in a variety of insect species (O'Neill et al. 1992) . In many host species, offspring viability is reduced in matings between uninfected females and infected males (Hoffmann & Turelli 1988; Stevens & Wade 1990; O'Neill et al. 1992) . As a result, the microbe spreads through a population by sterilizing individuals that do not carry it (Caspari & Watson 1959; Fine 1978; Turelli & Hoffmann 1991) . This unusual system leads to some unusual and perhaps counterintuitive population dynamics. For instance, sterilizing forms of the bacterium lack any selective advantage over non-sterilizing forms because both benefit equally when uninfected individuals are sterilized (Prout 1994) . Hence, it is not obvious how the sterilization effect has spread in populations of W. pipientis.
In a recent paper, Stevens (1993) tested the hypothesis that W. pipientis should manipulate host mating in such a way that causes uninfected females to be fertilized disproportionately by infected males. This hypothesis was stated because such manipulation would enhance the rate at which uninfected individuals are eliminated (by sterilization) from a population, thereby augmenting the rate of spread of the bacterium. The purpose of this note is to show that manipulation of host mating behaviour operates under the same constraints that Prout (1994) demonstrated for the sterilization effect: within a single population, manipulator alleles are neutral relative to non-manipulator alleles. In the above equations, W is equal to the sum of all offspring cells. Simplifying the sum of the offspring yields:
Dividing equation (1a) by (1b) generates the relative frequencies of manipulator and nonmanipulator alleles in the next generation.
Equation (2) shows that the manipulator allele, m, is neutral relative to the non-manipulator allele, n, because their relative frequencies do not change from one generation to the next. This result is robust to changes in either H or F. Variation, inheritance and fitness differences are the conditions necessary for natural selection (Endler 1986) . In this model, no fitness difference exists between alleles for manipulation and nonmanipulation, and therefore natural selection does not favour manipulation of host mating behaviour. This result is identical to that for host sterilization (Prout 1994) .
Despite the argument developed here, one of Stevens's (1993) two experimental treatments failed to reject the null hypothesis that Wolbachia does not manipulate host mating behaviour. How might this inconsistency between experiment and theory be reconciled? In an argument parallel to Prout's (1994) , manipulation might be the primordial state of the bacterium, in which case the behaviour has not evolved due to selection over alternative genotypes. Is it, therefore, an adaptation? Alternatively, population substructure
